
III. ON THE EFFECTS OF COMPRESSION OF THE FCETAL
SliULL, WITH SPECIAL REFERENCE TO DELIVERY IN
MINOR DEGREES OF FLAT PELVIS.
% R; Milne Murray, M.A., M.B., F.R.C.P. Ed., F.R.S E Lecturer on

Midwifery and the Diseases of Women, Edinburgh School of Medicine.
(Read before the Edinburgh Obstetrical Socicty, 13th June 1888.)

One morning some years ago I was asked by two s u enthe Western Dispensary to see a woman in labour on w ioni y had been in attendance all nigbt. I found the parts o

tender, the waters drained away, the head transversely at the
,rim> and both fontanelles within easy reach. The c 1

a lv6, but the woman was irritable and exhausted. ie

jranes had broken ten hours previously. On inquiry I ?|l^c bis was her third pregnancy. On the first occasion the c 11 was 
bom dead and premature; on the second, Dr Angus Macdonaldbad delivered her of a dead child. The mechanism was_ that ol aHat pelvis, and had one seen and recognised the condition at anearlier period, the propriety of turning would scarcely have been
questioned. As it was, the wisdom of this form of interference wasnot so plain. The head was caught in the brim, and the watershad largely gone. Moreover, I had recently produced a modi cation of the Tarnier-Simpson forceps, and was naturally eager o
test their efficiency. I applied the instruments without difficulty,save that the locking was troublesome; the whole length ottnefixation-screw was required to give them a hold. _ 

The e a e

lay right over the occiput, the right over the sincipu , 
anc e

occipitofrontal diameter crossed the axis of the lnstrumen a a

fight angle. When I saw the widely-separated handles 1 was

impressed by a wholesome dread of the risk of the ins rumen
slipping, and accordingly I commenced traction with cau ion an
circumspection. I had made comparatively slight efforts when,
to my surprise, the head began to come down, and m a veiy
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short time delivery was effected. When the head reached the 
vulva the antero-posterior grip of the instrument was plainly 
seen. 

Shortly afterwards I mentioned the case to Dr Macdonald. He 
recollected the woman, and had been asked to see her when labour 
was advanced; had tried to deliver by forceps, but failed; and 
delivered a dead child by turning. Some weeks later I had in 

private practice a case of a primipara whose mechanism showed 
every evidence of a flat pelvis of the minor degree, and in whom 
I delivered the foetus by means of the axis-traction instrument 
with comparatively little difficulty. The question, accordingly, 
arose in my mind, Why was it possible to deliver this woman 
with a minor degree of flat pelvis by means of the axis-traction 
forceps when the other forms failed, and why did the older form fail ? 

It is not necessary for me to discuss here the mechanism of 
labour in a flat pelvis, but I may remind you that the transverse 
diameter is roomy, while the conjugate is contracted. The head 
is thus caught in its transverse diameter, while its antero-posterior 
diameter has comparatively abundance of room. This being so, it 
is easy to apply the blades to the occiput and sinciput of the child, 
but well-nigh impossible to adapt them obliquely or transversely 
to the head?that is, in the oblique or conjugate of the pelvis. 
The difficulty of delivery by means of the forceps in flat pelves, 
then, has been attributed, apart from the difficulty of locking the 
instrument, to the supposition that the compression in an antero- 
posterior direction by the forceps blades resulted in a corresponding 
widening of the transverse diameter of the head, which, already 
caught in a narrowed conjugate, became more firmly locked in 
this diameter. 
A reference to the standard text-books shows how widely 

accepted this view of the action of the forceps is. They all agree, 
more or less accurately, as to the mechanism developed by the 
compression of the forceps. 

" The reason," says Schroeder,1 " why we do not recommend the 
forceps in these cases is the followingThe head enters with the 
sagittal suture in the transverse diameter of the contracted pelvis. 
But when the head is high up, the forceps can only be applied in 
the transverse diameter of the pelvis, and consequently the blades 
must grasp the forehead and occiput. . . . The forceps applied 
in this way would also compress the longitudinal diameter of the 
head, and this compression would increase the pressure to which 
the maternal soft parts are already exposed, from the head lying 
between the promontory and the symphysis. It is evident, also, 
that this enlargement of the head in the transverse diameter would 
render its passage through the contracted parts still more difficult." 

" The forceps/' says Lusk,2 
" 

applied in the transverse or oblique 
1 Manual of Midwifery (English edition), p. 59. 
2 Science?Art of Midwifery, p. 475. 

Association ATIDE 
Centre de Documentation ARIANE



1888.] THE EFFECTS OF COMPRESSION OF THE FCETAL SKULL. 419 

diameter of the pelvis prevents the former compensation r0[11 
taking place. It increases the width of the head, and this ad s o 

the difficulty of passing the conjugate." 
. l In his elaborate paper on labour in deformed pelvis, Goode 

says,?"The fronto-occipital compression to which the head is 

subjected not only prevents the natural lengthening out of^t le long diameter, but it causes bulging of all the cross diameters. 
But if this bulging of the cross diameters of the head were t le 

case in the use of the older instrument, it must also be the case 
with the axis-traction forceps, whatever pattern may be employe . 

To permit of traction a certain amount of compression must be 
applied, and consequently the locking of the transverse foetal 
diameter in the maternal conjugate diameter, if it occurred with 
the older pattern, must likewise occur with the new. It seems 
clear a priori that this widening of the diameter could not exp ain the difficulty of delivering such cases with the older instrument, and it seemed proper, before going further in the study 01 t is 

matter, to investigate accurately the nature and amount o le 

changes which do occur when the foetal headis grasped by lorceps 
!u an antero-posterior direction. To determine this point a \eiy 
simple method of experiment was adopted. A recently-delivered foetus was taken, the centre of the parietal boss on either side was marked by means of a pin, which was pushed through the bone, and in a similar fashion were marked the bi- 
mastoid and bitemporal diameters. This enabled measuremen s 
0 be taken from the proper points with great accuracy, when t e 
lead underwent compression and distortion during the course o the experiment. 
A cephalotribe was then placed with its blades accurately ap- P !ed on the occiput and sinciput, and the screw brought up until ie blades were just in contact with the head, but were not com- 

pressing it in any way. The distance between the outside surfaces ? ^ades was then carefully measured by means of callipers, and noted. This is termed in my notes and the tables the 
occipitofrontal diameter," but of course it includes the thickness the blades as well. Thereafter, by means of the callipers, the transverse cephalic diameters were measured and noted in a 

similar fashion. In this way the normal dimensions of the foetal head were obtained. 
The compression-screw of the instrument was now turned until 

a manifest reduction of the occipito-frontal diameter had taken place. The four diameters were then measured and noted, and the same procedure repeated two or three times, until the bones hegan to show signs of giving wTay under the compression. The observations were repeated on nine foetuses of varying degrees of development. I have not thought it necessary to do 1 " 
Labour in Narrow Pelves," Trans, of Internal. Med. Congress, Philad., 1876, p. 787. 
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more than give the details of two cases (being the first and the 
last of the series), because all the experiments give almost iden- 
tical results. 

I. A fully-developed child delivered by the breech, died during 
delivery. Observation made day after birth. 

Names of Diameters. 

Occipito-frontal, 
Bi-mastoid, . . . 

Bi-temporal, . . . 

Bi-parietal, . . . 

Before 

ICompres- 

After Compression. 

II. III. 

44 
24 
3 

31 

4 

24 
3 
34 

34 
21 
3 

3 

21 
3 

31 

From this table it will be seen that the successive compression 
reduced the occipitofrontal diameter by half an inch each time, 
the total reduction from inches to 3 inches, a loss of 1| inch, 
or 33 per cent. Yet it will be seen that, in spite of this very 
great reduction, the transverse diameters underwent hardly any 
change. Thus the bi-temporal remains absolutely constant, while 
the bi-parietal increases by ^ inch at the second compression, 
losing this again on the third compression. The bi-mastoid, again, 
remains quite constant during the first compression, but increases 
by ? under each of the successive compressions, in this way gaining 
? inch, while the occipitofrontal lost 1?. 

I should note that the amount of compression exerted at III. 
was sufficient to affect the contents of the skull to such an amount 
that the left eye bulged out of its socket, representing a degree of 
force far greater than could be applied by an ordinary pair of forceps. 

II. The ninth experiment was made on a fcetus slightly under- 
sized, which died during delivery from asphyxia, the cord being 
round the neck and the mother unattended at the time. The 
arrangement of the experiment was identical with the first, and 
the observations were made in the same way. 

Names of Diameters. 

Occipitofrontal, 
Bi-mastoid, . . 

Bi-temporal,. . 

Bi-parietal, . . 

Before 
ICompres- 

44 
3 

24 
34 

After Compression. 

3f 
3 

24 
34 

II. 

34 
24 
24 
34 
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Two stages of compression were employed, the first reducing the 
occipito-frontal diameter by f- inch, the second by ̂  inch more. 
Here the bi-mastoid and bi-temporal remain constant, while the 
bi-parietal gains ^ inch in the last stage. 

_ As I have said, all the other experiments give almost identical 
results?absolutely identical in the absence of transverse increase, 
with a moderate amount of antero-posterior reduction, and almost 
identical in the minute amount of increase of these diameters under 
extreme and mutilating degrees of reduction. 
The mechanical explanation of this interesting result^ is not difficult. The idea that diminution of the occipito-frontal diameter 

of the foetal head must be accompanied by a corresponding increase 
of the transverse diameters, arises from the conception of the fcetal 
skull being a continuous elastic box, the mechanical relation of 
which might be represented by a continuous oval elastic ring. If 
such a ring, constructed, for example, of watch-spring, is com- 
pressed along one axis, it will of necessity expand along another. 
And if this represented the structure of a transverse section of the 
fcetal skull, it is obvious that compression of the long (occipito- 
frontal) axis must result in widening of the shorter (bi-parietal, bi- 
temporal). But, as we all know, the foetal skull is built up of a 
number of segments so arranged that the anterior and ̂ 

postenor 
ones may slide under the intermediate one. This, then, is exactly 
what happens in the case under consideration. The occipital and 
frontal bones under the compression of the forceps slide under t e 

posterior and anterior borders of the parietal bones, and in t is 

^ay the head becomes " telescoped 
" from before backwards. 

^ 

lhus 
the head lends itself readily to antero-posterior shortening without 
any mechanical necessity for transverse bulging, so far as the seg- 
ment under consideration is concerned. 
But the question at once arises, What during this process of 

compression happens to the contents of the skull; how do they 
accommodate themselves to the diminished space ? 
_ 

It may safely be assumed that these contents are practically 
incompressible, and that if their containing space is limited in one 
direction a corresponding expansion must be found for them else- 
where. This expansion is undoubtedly provided by an elongation of the skull in a vertical direction, directly proportioned to the 
antero-posterior compression. 
The approximation of the occipital and frontal bones, resulting 

as it does in an increased intracranial pressure, is followed by the 
elevation of the parietal bones, so that these tend to move away 
from the occipital and frontal bones, leaving a distinct space 
between the upper surface of the latter and the under surface of 
the former. If the head is caught between the forceps in a position 
half-way between flexion and extension (as will be the case when 
they are applied in a flat pelvis), both ends of the^ parietals will be 
equally elevated; and if in a state of flexion (as in a justo-minor 
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pelvis), then tliis elevation will chiefly affect the posterior end of 
the parietals. The parietal bones thus ride upon the cerebral 
contents like a saddle, and it is due to the mobility of these 
bones that the cerebral contents find accommodation when 
the antero-posterior diameter has been diminished by com- 
pression. 

This vertical elongation was described long ago by Chassagny, 
and was regarded by him as of vital consequence in delivery of the 
head by forceps. To permit of its taking place without difficulty, 
he devised the forceps with which his name is associated, in which 
the blades are parallel and not crossed, so that the elongating head 
might meet with no obstruction at the crossing of the blades, as in 
the ordinary instrument. A modified form of the same elongation 
is seen in cases of persistent occipito-posterior position, when the 
long-continued compression of the skull at the level of the parietal 
bosses is followed by the familiar sugar-loaf appearance of the head. 
A moment's consideration will show that the application of the 

compressing instrument in any diameter other than the antero- 
posterior will be followed by totally different results. For example, 
if the grasp is an oblique one,?that is, one blade over, say the 
right half of the lambdoidal suture behind, and the other on the 
left frontal bone,?the effect of compression will be distortion of 
the head, producing a lengthening of the free oblique diameter 
{i.e., from the left half of the lambdoidal to the right frontal bone). 
This lengthening of the free diameter will be nearly proportional 
to the shortening of the compressed diameter, and such an effect 
will materially increase the difficulty of the passage of the head 
through a narrow conjugate. The " telescopic adjustment 

" 

is in 
such a case entirely lost; its occurrence depends on the compress- 
ing force of the instrument being applied in a line coincident with 
the antero-posterior diameter. 
While the experiments detailed were made by means of the 

cephalotribe, the same results can be obtained by means of the 
forceps, though compression can be effected by the latter instru- 
ment to a smaller degree. The former instrument was employed 
because much greater compressing force could be applied by its 
use, and the results of such force more easily demonstrated. The 
broader blade of the forceps in no way alters the manner in which 
the occipital and frontal bones glide under the parietals, while 
the transverse distance between the last-named bones remains 
constant. 

From these observations we may safely make the following 
deductions:? 

1. The fcetal skull is compressible in an antero-posterior direc- 
tion by the sliding of the occipital and frontal bones under the 
ends of the parietal bones. 

2. This compression is not accompanied by any appreciable in- 
crease of the transverse diameters. 
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3. The anteroposterior shortening is compensated for by a 
vertical elongation of the skull, the parietals tending to move 

away from the frontal and occipital bones. This provides for the 

accommodation of the cranial contents. 
In conclusion, let us consider very briefly what practical bear- 

ings these observations have. 
First, They appear to me to show that the failure of the older 

forceps to effect delivery in minor degrees of flat pelvis was not 
due to bulging of the transverse foetal diameters and consequent 
jamming of the head, because, in the first place, this would occur 
as much with the axis-traction as with the older forceps; and, in 
the next place, this bulging (as these experiments show) does not 
occur at all. 

Accordingly, we must look for the explanation of the success of 
axis-traction and the failure of the other in the fact that by t e 
former we are able to pull upon the head to a greater advantage, that is, we can apply traction nearer the true axis of the individual 
pelvis. The error of the older form in the normal pelvis is great y 
increased by the special features of the flat pelvis alteied inclina- 
tion and abnormal axis. 

. , 

Second, These experiments give us an added assurance in dealing, 
oy means of the forceps, with these cases of undoubted flat peh is and fiat mechanism where the head has partly engaged, this fact s ow- 
ing that the difference between the foetal and maternal diameteis 
is one of minor decree. In such cases we may hope that, by a 
reasonable amount of traction, the head may be safely brought 
past the obstruction. In such cases we need not be troubled with 
the fear that the application of the forceps to the extremities of the child's head will increase the complications by the conjugate 
lameter. A minor pelvic defect of this sort may frequently yield 
0 traction with the forceps, provided that traction is applied m a 
Proper direction, i.e., in the axis of the brim. In this way the 
undoubted risks of turning may be avoided in many cases where, 
Without this instrument, turning was unavoidable. I hope it is clearly understood that I am advocating the use of the 
creeps only in the minor degrees of flat pelvis. The limits of safe 

forceps delivery has been fixed at different points by different 
authorities in relation to the conjugate at the brim. I believe 
that with the axis-traction forceps the limit has been extended, that is, we may now safely deliver a head through a smaller con- 
jugate than we could with the older instrument. What this liroit 
ls it is not easy to define. I believe each case gives its own indi- 

cation, and I should say that the forceps may be employed with 
reasonable assurance of success in all cases where the head has 

engaged, its having engaged being an indication that the dispanty 
between the maternal and foetal diameters is not great. 
And here let me say, with all emphasis, that the advantage this 

instrument gives, as compared with the older, is that we can apply 
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traction in a direction more coincident with the pelvic axis than 
was possible with the other, and in no sense does this advantage 
lie in their giving us a means of applying more power in the 
process of extraction. Their virtue lies in thus enabling us to 
deliver suitable cases with less, because with better directed force? 
not that they permit us to deliver unsuitable cases by the use of 
additional force. The fact that more power can be transmitted to 
the pelvis and head by them than by the old forceps is a distinct 
and definite disadvantage, and in the hands of the careless or un- 
skilled renders them a most dangerous and pernicious machine. 

I have often shuddered when, on showing them to a robust and 
able-bodied practitioner, I have seen him grasp them with both 
hands, working the rods up and down, and exclaim. " What a 

capital instrument; what a power you have with them !" In 
such hands, stimulated with such a conception of their object, the 
possibilities are appalling. 

The axis-traction forceps is in reality a diagnostic as well as a 
therapeutic instrument. It enables us to determine the safe limits 
of attempts at delivery by this means. We can apply the force in 
the best direction, and if a reasonable amount of such force is not 
sufficient to effect delivery, we ought to recognise that some other 
means must be adopted. 

If these facts were kept in mind, we should hear less frequently 
about laceration of the perineum and other accidents often attri- 
buted to the vise of this instrument?accidents only too frequently 
due to its abuse. 

Thirdly, These observations show that it is of the greatest im- 
portance that in all cases the blades of the forceps should be 

applied as near as may be over the extremities of the presenting 
antero-posterior diameter. It is only by compressing the head 
directly from before backwards that the full mechanical advantage of 
the " telescopic compression 

" 

can be obtained. The advantage is 
greatly lost in an oblique grip, and though this is unavoidable in 

many cases, it should be avoided, if possible, in all cases where 
the head is at or above the brim. In cases of flat mechanism, 
where the occipito-frontal diameter presents in the transverse, the 
two blades should lie at the extremities of the transverse diameter; 
but in cases of justo-minor pelvis the head usually presents in the 
oblique, and, accordingly, the forceps will act to the greatest 
advantage if applied at the extremities of the same oblique at the 
brim. If applied in such a case in the transverse at the brim, 
they will grasp the foetal head over one-half of the lambdoidal 
suture behind, and over the opposite cheek and half of the coronal 
suture in the other aspect. Such an asymmetrical grasp as this 

will undoubtedly give rise to distortion, interfering with the 
" 

telescopic adjustment" which I have indicated, and in this way 

materially increasing the difficulty of delivery. 
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